Macro fossil remains in Hole 3 97 A off Cape Bojador, Tarfaya Basin, provide additional information about marine Lower Cretaceous biostratigraphy and paleoenvironment. The ammonites have been referred to Neocomites gr. N. neocomiensis (d'Orbigny); Phylloceras (Hypophylloceras) thetys diegoi (Boule, Lemoine, and Thevenin); and Protetragonites cf. P. crebrisulcatus (Uhlig). Although these are all long-ranging species groups, their combination support a late Hauterivian age. One bivalve (Legumenl sp.) and one gastropod remain {incertae sedis) are figured.
INTRODUCTION
There has been increasing interest in the study of macrofossils from drilled deep-sea sites (e.g., Renz, 1972; Kauffman, 1976) . At Hole 397A, several poorly preserved macrofossil remains were recovered which, nevertheless, were worthy of study.
At first, only four relatively well-preserved specimens of mollusks were treated. Two ammonites and one bivalve were roughly determined; one gastropod fragment, however, remained undeterminable. Unfortunately, these two ammonites were referred to conservative species groups of phylloceratids and lytoceratids, providing only an approximate biostratigraphic zonation. According to their evolutionary degree, they were placed (tentatively) in the Barremian. Thereafter, another ammonite was found in the cores, which is of the genus Neocomites (a genus that became extinct during the late Hauterivian). Therefore, the lower part of Hole 397A was dated as late Hauterivian near to or even grading into the lowermost Barremian.
The ammonites are of some value for determining the environmental interpretations and biogeographic relationships of the Lower Cretaceous off Cape Bojador. Another point of interest is the random preservation, especially compared with that of recently studied macrofaunas of comparable ages, sediments, and depth from the South Atlantic Leg 40 (Wiedmann and Neugebauer, in press ).
AGE DETERMINATION
All ammonites recovered, unfortunately, belong to long-ranging species groups. Nevertheless, some age refinement seems to be possible after preparation of these specimens, especially their suture lines. The combination of all data permits an appropriate age determination.
The stratigraphically more important specimen of the first sample is the lytoceratid (Plate 1, Figures 2, 7 ) from Sample 39-2, CC. It belongs to the group of Protetragonites quadrisulcatus (d'Orbigny) ranging throughout the complete Early Cretaceous (Wiedmann, 1962) . By its degree of involution and course of constrictions, the present specimen can be related more precisely to Protetragonites crebrisulcatus (Uhlig) of the Barremian (and early Aptian).
The phylloceratid specimen (Plate 1, Figures 1, 6 ) occurs in Sample 46-3, 93-94 cm. It is referred to the group of Phylloceras (Hypophylloceras) thetys (d'Orbigny), as defined by Wiedmann (1964) . This group also has a lengthy temporal range, from the Berriasian to the early Cenomanian. The suture line of the deepsea specimen, however, is that of the subspecies Ph. (H.) thetys diegoi Boule, Lemoine, and Thevenin (Wiedmann, 1964, fig. 38 ), ranging from the Barremian to the early Cenomanian. From the first available sample, a Barremian age was postulated.
An additional ammonite was recovered, in Sample 42-1, 74-76 cm, that can be attributed to the group of Neocomites neocomiensis (d'Orbigny) of Valanginian to early Hauterivian age. Because this specimen has the best preservation, reworking can be excluded. There is no contradiction to an overlap of these three long-ranging species or subspecies during the late Hauterivian. This is the same age as derived from the nannofossil and microfossil records (Cepek and Wind, this volume; Lutze, this volume) . It is interesting that some foraminifera seem to support a younger age, i.e., Barremian to early Aptian (Basov, this volume). In any case the Cretaceous part of Hole 397A is to be placed near the Hauterivian-Barremian boundary and may even grade into the latter stage.
SHELL PRESERVATION
At first glance, all specimens seemed to be perfectly preserved. On the steinkerns, generally, the original aragonitic shell is present. In some instances (e.g., Plate 1, Figure 5 ), no or little sediment was deposited within the shell, most probably due to a relatively high rate of sedimentation. While the original shell material is perfectly preserved in some instances, it is partially dissolved in others (e.g., Plate 1, Figure 2 ). From this specimen, only the left part (which apparently is provided with shell) was visible outside the sediment. During the cleaning of sediment from the right half of the outer whorl and the inner whorls, we observed that no shell material in this region was preserved between steinkern and sediment. This made preparation extremely difficult and led to the "weathered" aspect of this part of the shell. Suture lines and septa are not preserved in this part of the shell, while they exhibit perfect preservation in those parts covered with the original shell (Plate 1, Figures 1, 2) . In Figure 1 , they are visible even through the transparent innermost shell layers. The selective dissolution pattern is hard to explain, especially since the best nannofossil preservation is found in Cores 42, 46, and 47 (Wind, personal communication) . The reworking of ammonites can be excluded as a result of the perfect preservation of fragile shell material. Shell fragmentation (Plate 1, Figure  4 ), however, is obviously related to sedimentary compaction. Nevertheless, the shells are found to be coherent in most cases. Whether the fragmented preservation of two specimens (Plate 1, Figures 1, 3) is due to the above-mentioned shell dissolution or to transportation effects cannot be decided from the poor material available. The possibility of wave or current activity must be considered.
PALEOENVIRONMENT
Little can be concluded from these few specimens about paleoenvironment and paleogeography. It is interesting, however, that well-ornamented trachyostraceous species, which generally are regarded as inhabitants of the epicontinental and shelf seas, are absent in these core samples. Neocomites is an exception that favors the basinal Tethyan environments. This is especially true for the leiostraceous (smooth) phylloceratids and lytoceratids. Although it is difficult to judge from only three specimens, and although there were Wealden-like conditions in the on-shore Tarfaya Basin at the same time, the ammonites point to an open basin Tethyan environment rather than to shelf or epicontinental sea conditions where ornamented species should prevail (Wiedmann, 1973 Figure 1 ) and especially its suture line (Plate 1, Figure 6 ) with clearly diphyllic saddle EL and LU 2 , the specimen easily can be related to the species group of Hypophylloceras thetys, as previously defined (Wiedmann, 1964 (Uhlig) . Wiedmann, p. 19, pi. 1, fig. 3 ; pi. 3, fig. 2 , 4 (for synonymy). Material: One dwarfed specimen (GPIT 1519/2) from Sample 39-2, CC. The specimen has a diameter of 10.5 mm and is chambered throughout, thus representing a phragmocone.
Remarks: This form belongs to the Lower Cretaceous species group of Protetragonites quadrisulcatus (d'Orbigny) as defined by Wiedmann (1964) , including the previous genus "Hemitetragonites" (Spath, 1927 ) with its type species "H." crebrisulcatus. The deep-sea specimen doubtfully can be referred to the latter species, since it is somewhat more involute than P. quadrisulcatus; the constrictions are less pronounced, more common, not equally spaced, and more convex instead of being concave (Plate 1, Figure 2) .
The suture line (Plate 1, Figure 7 ) in its simple character seems to agree more with P. quadrisulcatus than with P. crebrisulcatus, but this is due to the small size of the present specimen where the suture line has been drawn at a whorl height of 2 mm. H. crebrisulcatus is a common species of Tethyan Barremian, locally ranging into the Aptian (Anthula, 1899; Wiedmann, 1962) . As in the previous species, the late Hauterivian age of the deep-sea specimen is not unexpected, since the Barremian species is directly related to the mostly Valanginian P. quadrisulcatus. Famüy BERRIASELLIDAE Spath, 1922 Genus NEOCOMITES Uhlig, 1905 Neocomites gr. N. neocomiensis (cTOrbigny, 1841) (Plate 1, Figure 5) cf. 1841 Ammonites neocomiensis cTOrbigny, p. 202, pi. 59, fig. 8-10 .
Material:
One specimen (GPIT 1519/5) from Sample 42-1, 74-76 cm has a diameter of 14.5 mm and seems to be chambered throughout. Due to the collapsed shell preservation, the specimen is very fragile, and only partially preserved on each of the two casts (Plate 1, Figures 5a, b) .
Remarks: The shell clearly shows all properties of the inner whorls of specimens of the Neocomites neocomiensis group: a largely closed umbilicus, small tubercles at the umbilical margin, subordinated ribbing due to the small diameter, and a much higher number of tubercles at the external margin. No suture line can be observed; only relics of the septa are visible and permit recognition that the specimen is chambered throughout and, thus, is a phragmocone.
Due to the poor preservation, however, definitive determination would be inappropriate.
N. neocomiensis is known from the Tethyan, central European and Madagascan Valanginian, and early Hauterivian. The deep-sea specimen off South Morocco is the first citation of this species group from a late Hauterivian interval. Remarks: The nearly perfectly preserved specimen has an elongate outline, measuring 11.5 mm in length and 6.8 mm in height. The dorso-anterior margin is straight; the dorso-posterior margin was cut, unfortunately, during the sampling. It is longer than the anterior part of the valve, which is covered by fine concentric striae. The valves are only moderately inflated, even before compaction.
All characters agree with those of the genus Legumen to which the specimen only doubtfully is referred, since its internal features are unknown.
Legumen is a common form in the European, American, and Indian Cretaceous.
Class GASTROPODA gastropod debris, indet.
(Plate 1, Figure 3 ) Material: One fragment (GPIT 1519/3) from Sample 39-2, CC.
Remarks: A very fragmentary part of a gastropod whorl permits inclusion of this group in the macrofauna of Hole 397A, but does not require specific or generic determination. In addition to the labial ridge, the shell shows a fine reticulate growth pattern. PLATE 1 Figure 1 Phylloceras ( 
